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The Value of the Modified Early Warning Scoring in Prediction
of the Outcome of Patients in Emergency Department : a
Prospective Cohort Observational Study

CHEN Chao — ming” , QIAN Chuan - yun?, LIU Rong?
(1) Dept. of Emergency, The First People’s Hospital of Honghe State, Mengzi Yunnan 661199; 2) Dept. of
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[Abstract] Objective To assess the prognostic value of the Modified Early Warning Score (MEWS) in
predicting mortality in 48 hours after admission to an Emergency department (ED), and to improve the predicative
value by addition of age scoring. Methods A prospective observational cohort study was performed ont the consecutive
adult patients (=16 yrs) admitted in emergency department in The First People’s Hospital of Honghe State from
September 1, 2010 to August 31, 2011. The data of patients including age, temperature, puls rate, respiratory
rate, systolic pressure, AVPU score were collected and the MEWS were calculated. The primary endpoint was death
during first 48 hours in the emergency department, and secondary endpoint was overall death in-hospital. A
multivariate logistic regression analysis was performed to identify independent predictors of inhospital mortality.
Hosmer—Lemeshow good of fit test and area under receiver operator characteristic curves (AUROCC) were used to

illustrate and compare before and after addition of age scoring to MEWS. Results During the observation period, data
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were collected from 1837 admissions. The mean age of the population was 47.0 +20.18. Overall, 1183 (66.4%) of
patients were male, and 654 (35.6%) were female. During follow—up, 399 (21.7%) patients died and 353
(19.2%) cases of deaths occurred within 48 hours after hospital admission. Logistic regression showed age (OR =
1.012, 95% CI: 0.997-1.027, P =0.004) , temperature (OR =0.827, 95%CI: 0.618-1.107, P =0.002) ,

pulse rate ( OR=1.004, 95% CI: 0.994-1.015, P =0.00) , respiratory rate ( R =1.045, 95% CI:
1.001-1.091, P=0.004), systolic pressure (OR=1.000, 95% CI: 0.995-1.005, P=0.025) and AVPU score
(OR=3.981, 95% CI: 2.921-5.425, P <0.001) had correlation with the death of patients in 48 hours after
admission. The AUROCC before and after addition of age scoring to MEWS on first 48 hours in the emergency
department were 0.838 (95% CI: 0.802-0.881) and 0.841 (95% CI: 0.796-0.881) , respectively, and there was
no statistically significant difference. Using Hosmer—Lemeshow statistics, goodness of fit test showed P =0.058 and
P =0.205 respectively, Conclusions MEWS has moderate ability in predicting the risk of death in emergency
during first 48 hours, and has good fitting degree and efficiency. Addition of age scoring dose not significantly

improve the predictive value of MEWS scores.

[ Key words] Modified early warning score; Emergency; Prognosis; Calibration; Discrimination
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1 837 Bl , FIHHER (47.0 £20.18) %
[(14~90) %], HeHM 1183 #l, & 64.4%,
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P 654 6], 5 35.6%, FIHAER (5024 £21.04)
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Tab. 1 Univariate Logistic regression for age, body temperature, pulse frequency, respiratory frequency, systolic

pressure and consciousnes

Z B Sh {# Wald & LEEL (OR) 95%C1 PH
iy (%) 0.015 0.006 6.377 1.015 1.003 ~ 1.026 0.012
iR (°c) 1.076 0.151 50.778 1.771 1.588 ~ 1.812 0.018
ik (K /min) 0.502 0.103 23.911 1.058 0.999 ~ 1.117 0.022
BRI (IR /min) 0.428 0.118 12.418 0.972 0.939 ~ 1.007 0.020
e (mmHg) 0.545 0.104 27.363 1.003 0.998 ~ 1.007 0.036
EIRPES> AVPU 1.291 0.137 89.375 3.637 2783 ~4.753 0.000

R2 FR, R, BKE.

MR, WEEE. BIRITESH S EE Logistic EI3 (2)

Tab. 2 Multivariate Logistic regression for age, body temperature, pulse frequency, respiratory frequency, sys—

tolic pressure and consciousness

Z B B Sh { Wald {8 LfEEL (OR) 959%C1 P
iy (%) 0.531 0.151 7.445 1.012 0.997 ~ 1.027 0.004
i (c) 0.564 0.191 8.679 0.827 0.618 ~ 1.107 0.002
fk# (K /min) 0.828 0.184 9.771 1.004 0.994 ~ 1.015 0.001
BRI (IR /min) 1.063 0.169 10.114 1.045 1.001 ~ 1.091 0.004
Wi (mmHg) 0.468 0.102 8.628 1.000 0.995 ~ 1.005 0.025
BEIHIFS AVPU 1.186 0.151 61.669 3.981 2.921 ~5.425 0.000

R3 FRR. KR, BLE.

MR, WAEE. BRI RERN

Tab. 3 The valuation rules of age, temperature, puls rate, respiratory rate, systolic pressure and AVPU score

" IHE
2 X 3 2 1 0 1 2 3

Fi (%) <45 46 ~70 =71

Wi (mmHg) <70 71 ~ 80 81~ 100 101 ~ 199 =200

ik (K /min) <40 42~ 50 51 ~100 101 ~ 110 111~129 =130

IFIRAT% (IR /min) <9 9~ 14 15~20 21-~29 =30

IR (C) <35 35~38.4 =385

AVPU $¥4> TR XTFEEA RN WA RN JCO

AVPU 435 0: A (alert, %5, V (reaction to voice, XFAFA L), P (reaction to pain, XTEIEAN) , U (unre—

sponsive, JGJZIV ).
2.4 ZEEVEM i Youden 85 K, M 0.553, BUSNEN 75.8%,

2.4.1 SEEFEMN (1) MEWS MEATNZ2 8 E
48 h Tl J5 ) ROC £ T 1 F28  (0.838 +0.020)
(95%CI: 0.802 ~0.881, P=0.000), ffEARWT 5
A5 4, VB Youden F8EUI A, M 0.532, B
PN 78.3%, Fishh 749% (K 1).  (2) M
RIS HUE MEWS R4 T 202 3 48 h TS Y
ROC #h£k F LN (0.841 £0.022)  (95%Cl:
0.796 ~ 0.881, P=0.000) , fefEwMis R 75, It

Bt 79.5% (LK 2).  (3) M&hN4E#s 25y
Ji MEWS ZEFA A %14 48 h #5109 ROC fZk T
mA A, HERERATIEE L (WE4) .
2.4.2 ﬁ:ﬁﬁﬁm HEIMAE I Z3007 5 MEWS 11
ATEXT AR 23067 48 h (N TS TEAL I, 3R
AP IR HERE Hosmer—Lemeshow WA L6
PEHKTF 005 (WFES) .
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Fig. 1 The ROC curve of MEWS in predicting death in

48 hours after admission
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2 HEIMEHSEN MEWS 5 RNSi2EE 48 h HiE
B ROC Hh%
Fig. 2 The ROC curve of MEWS with addition of age
scoing in predicting death in 48 hours after
admission

F4 ENEHSHAIE MEWS ¥4 4 AUROCC LLi
Tab. 4 Comparison of AUROCC OF MEWS between before and after addition of age scoring

WIr R4
T4 MEWS MEWS+ 4 S8 Z1g P1E
AUC 959%CI AUC 95%CI
R824 0.838 0.802 ~ 0.881 0.841 0.796 ~ 0.881 0.101 09196
2R HE 0.931 0.897 ~ 0.975 0.936 0.888 ~ 0.973 0.168 0.866 5
SZNBHEE 0.787 0.730 ~ 0.843 0.803 0.743 ~ 0.862 -0.383 0.701 4
2LHnRE 0.835 0.794 ~ 0.892 0.843 0.782 ~ 0.889 0.217 0.8279
SR E 0.837 0.772 ~ 0.903 0.844 0.777 ~0.911 -0.148 0.8826

%5 HEINFERITES RIS MEWS {5 R E X % 48 h Hil/5 8 Hosmer-Lemeshow &L E 1
Tab. 5 Hosmer-Lemeshow goodness of fit test on the prognostic value of MEWS in predicting death in 48 hours

after admission before and after addition of age scoring

R 5%
fURIIPOE MEWS MEWS+ i 24

X ME PAE X Ma PAE
228 E 12.193 0.058 9.713 0.205
2R HE 7.602 0.269 11.507 0.118
SZNBEE 7.660 0.264 6.889 0.441
L2LHnRE 14.001 0.051 7.635 0.366
fhRE 7.367 0.288 7.518 0.377

3 e SRR LB, HRTE A X 2L H

AR LR LW, MEWS X TG aisa# A
BiJ5 48 h INFET- XU AT B oy B, PG
B, PEOARCELE, AT BEINAR R X
LA (2 R B Gei i L

MEWS PF4r O SR R REE, v LI R IR
ST T, XA N, BOE A2 R

A8 h LT KB oY, A B I h 2 g4 it
TRz TR

YE R RS PEAG R 4E, A MEWS 2ULBE A4 5+
PEFE AR 25 HEE (discrimination, DIS)  FAS v &
(calibration, CAL) . Z3#HE RN RGEKA T
RESE T B 5 A W] R A TS I R X R R i e
1, EE A E TR R ZE TR (the area
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under the receiver operating characteristic curve, AU-
ROCC) #EATPHAT. ACHERE 246 H—fE B AE I R
48 it 4 9 BE fE B PE - (predict hospital mortality,
PHM) 5B ELPRRILRZ BV &R, W
i Fl Horsmer—Lemeshow L& B # 16: (good of fit
test) FEATPEAT. RCMEREEGE, RGP R
TH PHM MOERR PR S, IR RSB, Q2R —1
TG PR RGEHY DIS A CAL ¥, WHE— A
1) i ERESR 1 AN RGP

— KL, ROC #HZ T HBUE 0.7 ~ 0.9 Z [H]
FORTHIE A, 0.9 UL MRS PR R, Y
TORGRE) 10, HARE R BUS Ty 100%, &
SERFAR PRI RS A ROC 4T TR
AT LK HEA [R5 2 58 Y 23 B RE 1 22 531 .

MG INZE R E, MEWS ZEEM XN, AhE)
FUAS [] 1 ) S8 35 00 5 PR Ah s, H AUC B3 7E
0.7-0.9 Z[al, HAHFERIHEL, MEWS 1 Hi
S2EE (WIEWNIMEL XU Y F AR B S 5
51, BER Youden $§ 8K, N 0.532, fUEMEN
78.3%, FESVER 74.9%, HEIMAERY S U B &
ZREE (EFENINED RS ST S 7 47,
I Youden 4§ ¥dm K, 4 0553, SR Ly
75.8%, ¥EFPEN 79.5%, (HMFEIE) AUC 2557
B EA G R, R IEmA T 4RSS
o, MEWS PForpy - HEE IF R B 5w,
Horsmer—Lemeshow 84D/ B2 A6 56 W) $12 755 38 fin 4 1%
PEAI I B HAT A A HE .

B AR AR, ARAETRALEE . & E ZhiE
sy ek, Big B, X TRAERE, L
PR TR R AT AL BB T R, PRI AR T XU
B, MAERIE M iR R 22 R E
48 h INFET-HISER K, EA AF I 204 T AR5
A MEWS PEo3r, Hoor R 42 s Re B i A &
giiterm ) (R 3). AIRERIM R, 7TE22H
BT m A HoA 5 B TS AHSC I R R (et E:
AOREERRIRDGL . B B ) | XL ZR M 4R
5 R 20 R TS P . Fairclough 55 AU/
FWRY, WTHERERNAZEE (270%),
MEWS BVEFARR, 1 Quarterman 25 APH A5 T
WAV A MEWS RGN, [HFEIFERA
s MEWS fYIli KABE,, X5 Subbe 55 AN BT
GERATAHIFM

ARWFFERRBRYE : VRSO aEsE, ARAPA

H SRS (56.7%) , PILBFFE 258l g i
Tl E AR SR, IS A T e
TR A A DX e AN AT
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